of cases of sinus sepsis which come before the nasal surgeons. To the patient the arthritis, neuritis, indigestion, or other troubles are the source of anxiety, and often no mention is made of, and no question asked as to symptoms referable to the upper air passages.
From such disjointed observations as I have brought before you, the need for early detection and removal of foci of sepsis will be obvious.
But prevention is better than cure, and to this end we shall all be in agreement that the Education Act of 1921 is one of the greatest pieces of social legislation ever enacted. For it makes it the duty of municipal authorities to give skilled care and attention to the health of children in the Council Schools. So that in so far as diseases of the teeth, throat and upper air passages are concerned, a large area liable to foci of infection should be under frequent supervision. It is impossible to overestimate what this may mean in the prevention of maimed hearts, crippled limbs, deafness, and chronic suppurative otorrhoea with its attendant and serious complications.
In what has been said as to the role played by septic foci in the throat, nose and ear, I hope that you will not blame me if the views expressed appear to be too dogmatic. With a time-limit restriction, bare statements have to be made which often contain only half truths.
In conclusion, I will state how the whole question appears to me. We have an overwhelming mass of evidence which proves that focal sepsis is a factor-possibly the predominant factor-in certain diseases and that the nidus of infection should be completely removed as the first item in treatment unless there are considerations wvhich demand delay. At the least such treatment will remove one burden from those organs and tissues the function of which it is to combat infective organisms and their toxins. On the other hand, we all know that some distal manifestations of a focal sepsis disappear not only when the source of infection remains untouched, but even when no treatment of any kind, local or general, has been accorded them.
An equally and perhaps more frequent experience is that only a partial improvement follows removal of the primary focus. This is sometimes due to the fact that others have been overlooked, e.g. in a case of arthritis suppuration in one or more of the nasal sinuses may be cured, but a gastro intestinal, gall-bladder, appendix, prostate, or utero-vaginal source of sepsis may remain. Even in the absence of such secondary sources the removal of the primary focus may fail to do more than relieve a distal subinfection until the diet of the patient is carefully regulated, or massage, change of air, a sun cure, spa treatment, or even endocrine therapy, may quickly bring about further improvement or perhaps a cure.
Finally, there remain those cases which progress from bad to worse in spite of any or every form of treatment, and we can only stand by and relieve symptoms as they arise. Surely such experiences prove that even if we regard focal sepsis as a predominant factor in certain diseases, it is not the only one on which we should rivet our attention.
If this view be correct one deduction is obvious, viz., the need of a closer co-operation between physicians, surgeons, specialists, biochemists, bacteriologists, and pathologists-in fact all who by their training and experience can add to the common knowledge of disease processes as they affect the human being, that most complicated mechanism in this most wonderful world.
Mr. F. W. BRODERICK (Bournemouth).
I am asked to deal with this matter from the standpoint of dental sepsis, but I think that several of the points that I wish to raise will be applicable to chronic sepsis in other parts of the body.
The mosti noticeable thing from the point of view of the practising dentist, especially one who studies any number of radiographs, is the extraordinary number of patients who show signs of periapical absorption with presumably no symptoms of general infection, persons who are, notwithstanding this condition, in perfect health.
On the other hand one cannot fail to be struck by the enormous improvement that does occasionally take place on the removal of infected teeth in certain cases referred to us by medical practitioners. Further, it is not necessarily in those cases in which the sepsis would seem to be greatest that symptoms of general involvement always show themselves; extensive destruction of alveolar tissue, and large areas of periapical rarefaction, may exist with perfect health, whereas small, insignificant foci may be the cause of extensive degenerative changes.
The explanation of these facts cannot lie altogether in the question of the bacteriology of the infection, rather will it be found in the resistance of the body to those infections, and the study of the individual's defensive power should give us a clue, not only to the danger of the infection, but also to its treatment. Modern physiological teaching shows that the defensive powers of the body are mobilized and maintained by the autonomic nervous system, controlling and controlled by the endocrine apparatus; that the two portions of this, the sympathetic and the parasympathetli, are antagonistic, and that a correct balance between the two parts is necessary to health.
Under ordinary circumstances the reaction to infection will show itself by an increased metabolism, bringing an increased blood-supply to the part, followed by a leucocytosis; if this reaction is sufficient, the parts will return to normal, if insufficient, suppuration will take place with abscess formation. Where, however, we find chronic sepsis, neither of these ends has been attained, or only to a very limited extent.
With the periapical infection that we are now considering, it is rare for the onset to be accompanied by noticeable symptoms of sympathetic stimulation, and discomfort is rarely present.
Vines, in explanation of the rationale of the treatment of chronic ulceration with parathyroid extract, calls attention to the fact that whereas the thyroid and the suprarenal act as stimulators of the sympathetic, there is a probability that the parathyroid stimulates the parasympathetic; that whereas the former produces the initial metabolic increase, the latter produces the leucocytosis, and that if the reaction of the former is not balanced by that of the latter, infections tend to become chronic. If we consider those cases in which a chronic septic focus has caused a general systemic infection, we shall see that the results, in many cases, point to an endocrine or a nervous cause.
Let us take arthritis as an example. In reading the discussion on the tetiology of this disease that took place at the Bath meeting of the British Medical Association last summer, one finds opinion about equally divided between an infective focus and an upset in metabolism being the chief factor. I did not notice, however, that any speaker connected these two together in any way. Looking at the question of chronic infection in the way that I have suggested surely one can see that there is such a connexion.
Pemberton reports that the only common factor in a large number of cases of arthritis he studied was a lessening of sugar tolerance, and that under treatment these improved whether the septic focus, if present, was removed or not. Thompson definitely divides these cases as to whether they show symptoms of hypoor hyperthyroidism, and Llewellyn Jones Llewellyn traces the pathology of all the rheumatic diseases to an upset in the endocrine autonomic balance.
Several speakers at Bath stressed the factor of anxiety and grief as important predisposing causes, which, from the work of Cannon and of Crile, we now know to produce their effects through a suprarenal over-stimulation, and an upset balance between vagus and sympathetic. If, then, an important factor in the production of chronic sepsis is, as I have suggested, a similar upset, we can reconcile the two ideas and get a step nearer to the aetiology of a number of diseases, going one step further back behind the condemned focus.
Thinking on these lines, we see that the chronic infection is not the cause of the arthritis-rather the infection and the arthritis are caused by the same thing. Still, it is necessary to remember that the chronic sepsis once existing, this may further depress the autonomic nervous system, preparing the way for other troubles, and that by the time that the diagnosis is made we may be in the grip of a vicious circle, which may best be broken at the tooth or tonsil point.
DENTAL SEPSIS.
Coming more directly to dental foci, we find conditions present that are exceptionally favourable to chronic sepsis. A tooth in which the pulp has been destroyed, and which contains an infected pulp chamber, is a very difficult problem from the point of view of body defence, since it is -impossible, however well the blood may be circumstanced to overcome that infection, for it to bring all its advantages to bear. The micro-organisms entrenched within the tooth are able to draw their sustenance by way of the lymphatics in the periodontal membrane, through the root tissue, while they themselves remain there inviolable and protected from the blood-stream. The only place at which the defensive powers of the body are able to attack them is at the root apex, at which point they issue forth through the dental foramen, and here the body attempts to produce a quarantine barrier in the form of the so-called granuloma. Now it so happens that the very presence of this granuloma, recognized by an area of rarefaction at this spot, is as a rule sufficient, in the minds of most men, to condemn the tooth, as being in itself a proof of infection, whereas in reality it shows the reaction of the body to the infection, and in many cases a very satisfactory reaction.
Weston Price, of Cleveland, U.S.A., whose work on chronic dental foci has been very elaborate and extensive, explains that those patients who exhibit granulomatous formation at the roots of so-called dead teeth, together with areas of bony rarefaction, are in every case those who do not present symptoms of general systemic involvement; wbereas where there is a dental infection without granuloma and without rarefaction of alveolar bone, but with a tendency rather to hypercalcification, there is invariably some systemic derangement. This statement, however, requires this qualification, that it is possible, with what Price calls an overload, for the quarantine thus set up to be broken down; under these circumstances the bone surrounding the granuloma tends to condense and the vascularization to diminish. Price has also shown that the granulomatous tissue is sterile and bactericidal, and that teeth protected in this way placed beneath the skin of rabbits protect those animals from general infection.
On the basis of extensive clinical observation, Price divides patients showing local evidence of dental infection into three groups: (1) those immune to rheumatic complications, who are able adequately to deal with the infection by the formation of a granuloma; (2) those susceptible who are unable to do so; and (3) those with an acquired susceptibility through overload, in whom the defences set up against the infection have broken down. He also points out that patients in the immune group show, on blood examination, a high ionic-calcium index, a high blood-sugar together with a leucocytosis, this proving that they are capable of dealing with the infection, whereas in the susceptible individuals, the ionic calcium and blood-sugar are low, and the polymorphonuclear leucocytes diminished. Also, in a large number of cases that have been watched, where immunity has broken down under strain, the blood changes pass from the one extreme to the other, as the bone changes progress. This is interesting in that it upholds Vines' findings that healing tends to take place when the blood-calcium returns to normal, and that this is accompanied by a leucocytosis. Another method of approach to the problem before us, which will lead, I think, to the same conclusion, is that a large number of us do not now believe that the dental conditions that must of necessity have preceded the chronic sepsis, caries and pyorrhcea, are essentially local conditions at all, but rather themselves the result of general systemic upset.
I believe that the predisposing cause of caries, without which stagnation and fermentation of food can have no effect, is an alteration in the acid base balance of the blood towards the acid side. This may be brought about by a variety of conditions, amongst which endocrine instability is probably the most important. Under these circumstances, calcium salts, normally used for tooth hypercalcification after ,eruption, are required and utilized for neutralization purposes, in place of less precious alkalies, and in more extreme cases the lime-salts of the teeth themselves may be commandeered for that purpose. It is this very condition which, according to Dr. Llewellyn, constitutes the basis of the rheumatic diathesis; he describes these patients as "living on the edge of an acidosis." Pyorrhcea, on the other hand, I believe to be brought about as the result of an attempt to compensate an alkalosis, by the excretion of large excess of alkali, when the lime-salts normally excreted by the saliva are greatly increased in amount, and cause the deposition of that hard, dark, subgingival tartar around the necks of the teeth. This tartar acting as an irritant lays the part open to infection, pocket formation and alveolar destruction. Now Price explains that the infection produced by pyorrhcea does niot, except in cases of overload, tend to give rise to general involvement; indeed, he maintains that these cases are immune from rheumatic conditions, so long as the pyorrhzea or the condition that causes it remains active.
Mr. Graves, Medical Superintendent of the Rubery Hill Mental Hospital, showed me some time ago a large number of histories of patients in his institution treated for mental instability by removal of chronic foci, together with intramuscular injections of calcium chloride, with extraordinarily good results. Here it would seem that the focal infections had acted as an overload to the unstable emotional conditions. And as showing the result on the defensive mechanism of the body, it is interesting to record that in a number of his cases, as also in those of Vines, treated with parathyroid extract, the chronic infection lighted up an acute one, with the formation of pus, which is a proof, at any rate, of an increased attempt on the part of the body to deal with the invaders, even if this attempt be not successful. Regarding the matter from this standpoint, we see that focal infection may or may not be a factor in the ttiology of disease. The result depending not on the infection, its source, or its position, but rather on the reaction of the body to that infection, we see that this reaction is a matter of stability and balance of the endocrine autonomic system, and that this stability depends on heredity and overload.
We have here an explanation of that otherwise inexplicable fact that these dental foci can exist in such enormous numbers without producing any bad effects at all, whereas they may, on occasion, cause serious disease elsewhere; we have an explanatiorn also of the common experience that the removal of infected teeth is so often a disappointment, and of what has seemed the most extraordinary paradox, that the most extensive infection is often the least dangerous.
In addition, we are now able to differentiate between those teeth that constitute a danger and those that do not; this to me, as a practising dental surgeon, seems to be the most important gain of all. For I would stress most particularly the value of some natural teeth, especially in those patients to whom nourishment means so much. Whilst agreeing that there are times when extensive extraction of teeth is a necessary and essential part of treatment, I would plead that the case of eaclh tooth be considered separately, and that the sound teeth be not sacrificed with the diseased, and that if one, two, or three healthy teeth be found within the mouth the natural denture be not wholly destroyed.
Anyone who has undergone the anxiety and distress of attempting to supply comfortable and serviceable artificial masticating substitutes to some of those patients who have been ruthlessly robbed of their own teeth, so often with little or no benefit to their condition, will realize that to their original indisposition has been added another, and often more serious, complaint, and that rather than benefiting by the surgical procedure, their unhappiness has thereby been very greatly increased. Natural teeth have a value, and a halt should be called to the present fashion of wholesale extraction as a shot in the dark.
Dr. F. G. THOMSON (Bath). I propose to confine the few remarks I shall make to the influence of focal infection in the causation of arthritis. In the case of so-called rheumatoid arthritis, I am so deeply impressed by the importance of focal infection that I suggest that the somewhat misleading name, "rheumatoid arthritis," should be deleted entirely from the nomenclature of disease, and the term "focal arthritis" be substituted. The name "focal arthritis" not only draws attention to the presence of some underlying infective focus, but emphasizes the fact that it is the duty of the medical attendant to discover where that focus is and deal with it radically and effectively at the earliest possible moment.
No reasonable person will contest the fact that gonorrhceal arthritis is the direct result of infection by the gonococcus, and if you take a series of cases of gonococcal arthritis, and of multiple arthritis in which no suspicion of venereal infection exists. the actual joint lesions will be found essentially alike in both series so much so that in most cases it is impossible to distinguish between them. It is therefore a fair logical inference that if one series is due to infection by the gonococcus, the other is due to infection by some other organism. Now, in rheumatoid or focal arthritis gross infective lesions either of the teeth or tonsils are found in about 75 per cent. or more of cases, and in many others it is possible to demonstrate definite infection of the intestinal or urinary tract. The mere presence of a focal infection, coincident with a condition such as multiple arthritis, is no evidence that the two conditions stand in the relationship of cause and effect, but when the complete and early removal of the infective focus causes rapid abatement, or even a complete cessation of the articular symptoms, the inference is, I think, fairly obvious, that the arthritis was of infective origin. When one is fortunate enough to see a case of multiple arthritis, with a definite local infection in its earliest stages, it is remarkable to see how the joint symptoms disappear simply and solely as the result of adequate treatment of the focus of infection. One has seen this happen in a number of cases when the infection has been in the teeth, tonsils, or urinary tract. Unfortunately valuable time is often lost in futile attempts to treat the disease by anti-rheumatic or other drugs before the fons et oriqJo mali is located and treated. Attempts to isolate specific organisms from the synovial fluid and joint tissues have been generally unsuccessful, and it is doubtful whether the arthritis is due to the organisms themselves or to their toxins.
Though chronic infection of the teeth, tonsils, urinary tract or other organs and regions is almost universally common, only a small proportion of cases develop multiple arthritis, and it would appear that there must be some factor other than infection required to determine the onset of inflammatory changes in the joints.
Whether this factor is connected with want of endocrine balance or with other biochemical anomalies is a matter of conjecture, but there is one significant fact which AP-R.S.N. 2 *
